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The mechanism of alternating bundle branch aberrancy
in response to atrial bigeminy with fixedcoupling inter-
vals lacks adequate explanation. In this report, electro-
physiologic studies on five patients with fixed coupled
atrial bigeminy, identical impulse intervals arriving at
the His bundle and alternating bundle branch aberrancy
are presented. The mechanism of alternating bundle
Aberrant conduction, recognized by Gouaux and Ashman
(1), is an alteration in the electrocardiographic QRS complex
configuration in response to supraventricular impulses that
propagate with functional conduction delay or block in a
branch of the His-Purkinje system (2-6). Slow conduction
or block in the His-Purkinje system is favored by a short
coupling interval of the premature impulse arriving at the
bundle branch during its relative or effective refractory pe-
riod (2,5,6) and by a long cycle length preceding the pre-
mature impulse (5-7). Recognition of aberrant QRS com-
plexes has important therapeutic implications because they
may be mistaken for ventricular premature complexes (1,8).
Furthermore, occurrence of both right and left bundle branch
aberrancy in the same patient may not imply sufficient dis-
ease of the His-Purkinje system to warrant pacemaker im-
plantation (4,5,9-11).
Alternating bundle branch aberrancy can result from
varying impulse intervals arriving at the His bundle (lu, 11);
alternating bundle branch aberrancy from atrial bigeminy
with identical impulse intervals arriving at the His bundle
is unexplained. In this report, five cases of such aberrancy
with electrophysiologic data and explanation of the likely
mechanism of the phenomenon are presented. Our findings
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branch aberrancy in these patients appears to be alter-
nating changes in the refractory periods of the bundle
branches resulting from differences in the activation se-
quence of the distal bundle branches. These findings
provide further insight into the mechanism of aberrant
conduction.
(J Am Coli CardioI1985;5:1491-5)
may have clinical implications for recognizing and man-
aging this arrhythmia.
Methods
Clinical data. Five patients undergoing electrophysio-
logic studies for various reasons manifested alternating right
and left bundle branch aberrancy during spontaneous atrial
bigeminy. The sinus complexes conducted without bundle
branch aberrancy while the atrial premature complexes man-
ifested alternating right and left bundle branch aberrant QRS
complexes. The atrial premature coupling intervals as well
as the preceding cycle lengths were identical for either aber-
rant QRS configuration.
Electrophysiologic studies. To examine the mechanism
of alternating bundle branch aberrancy in these patients, His
bundle recording and programmed atrial stimulation were
performed using standard techniques (If), 12). Surface
electrocardiographic leads I, II and Viand intracardiac elec-
trograms from the His bundle region and the right atrium
were simultaneously displayed and recorded. In one patient,
recordings were done during spontaneous atrial bigeminy
with fixed coupling intervals and alternating bundle branch
aberrancy. In the other four patients, who did not have
spontaneous atrial bigeminy at the time of the study, atrial
premature depolarizations with decremental coupling inter-
vals were delivered after every sinus complex until alter-
nating bundle branch aberrancy resulted. This coupling in-
terval was then kept constant for recording and analysis.
Alternating bundle branch aberrancy was present as long as
the critical atrial coupling intervals were maintained. There
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Table 1. Electrophysiologic Data in Five Patients
A2A, A,A 2 H2H, H,H2 V2V, V,V2 H2V2
Case RB LB RB LB RB LB RB LB RB LB RB LB RB LB
I 970 970 410 410 980 980 420 420 880 980 450 520 90 160
2 800 800 350 350 830 830 380 380 820 820 420 420 90 90
3 1,500 1,500 415 415 1,460 1,460 470 470 1,405 1,430 490 515 90 115
4 1,000 1,000 460 460 1,060 1,060 520 520 910 1,050 540 670 110 230
5 990 990 380 380 940 940 435 435 910 910 450 450 110 110
A,A 2 , H,H2 and V1V2 = atrial, His and ventricular coupling intervals between sinus and atrial premature complexes; A2A, , H2H 1 and V2V, = atrial,
His and ventricular coupling intervals between atrial premature and the following sinus complexes; H2V2 = His-ventricular intervals of the atrial premature
complexes; values in RB columns = intervals preceding right bundle aberrant complexes; values in LB columns = intervals preceding left bundle
aberrant complexes. See text and figures for details.
was no variation in the sinus cycle length resulting from
respiratory or autonomic changes during the brief periods
of recording.
Results
The patients' electrophysiologic data are summarized in
Table 1.
In Patient 1, the rhythm strip (Fig. 1) showed sinus
rhythm with atrial bigeminy and alternating left and right
bundle branch aberrant conduction of the atrial premature
complexes. The coupling intervals between the sinus and
the atrial premature P waves as well as the intervals between
the premature P wave and the following sinus complex were
identical. Intracardiac electrograrns during spontaneous atrial
bigeminy with fixed atrial coupling interval of 410 ms mea-
sured on the His bundle electrogram (Fig. 2) demonstrated
identical impulse intervals arriving at the His bundle with
H2H, = 980 ms and H1H2 = 420 ms for either QRS con-
figuration. The His-ventricular intervals were different for
left and right bundle aberrant complexes in this patient.
In Patient 2, stimulated atrial bigeminy with an atrial
coupling interval of 380 ms also demonstrated alternating
right and left bundle branch aberrancy with H2H 1 = 830
ms and H1H2 = 380 ms for either QRS configuration (Fig.
3). Moreover, the His-ventricular intervals were also iden-
tical at 90 ms for either right or left bundleaberrantcomplexes.
In Patients 3 (Fig. 4), 4 and 5, similar observations were
made and pertinent data are shown in Table 1. In addition
to alternating bundle branch aberrancy, Patient 4 (Fig. 5)
exhibited bundle branch reentry in response to some atrial
premature complexes conducting with left bundle branch
aberrancy.
Discussion
Previous studies (4,5,10, II) have demonstrated alter-
nating bundle branch aberrancy in response to atrial pre-
mature complexes. Wu et al. (11) suggested that an atrial
premature complex may conduct with bundle branch aber-
rancy because of slow conduction in one bundle, and further
shortening of the atrial premature coupling interval results
in a shortened H1H2 interval and block in the other bundle
while the first bundle is still capable of slow conduction to
the ventricle. This explanation is valid in situations where
there are differences in atrial premature coupling intervals,
in cycle lengths preceding the atrial premature complexes
or in impulse intervals arriving at the His bundle. In our
patients, all these intervals were similar during both left and
right bundle aberrant conduction.
Proposed mechanism. We believe that differences in
the activation sequence of the distal bundle branches during
aberrant conduction are responsible for the subsequent un-
equal changes in the refractory periods of the bundle branches
and the development of alternating bundle branch aberrancy.
An atrialprematurecomplex conductingwith aberrancycauses
delayed depolarization of one bundle at the distal level as
a result of slow anterograde conduction or proximal anter-
ograde block and retrograde distal penetration of that bun-
dle. The result is unequal activation intervals for the bundle
branches at the distal level between the premature and the
following sinus complex, establishing different cycle lengths
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Figure 1. Patient I. Electrocardiographic
rhythm strip, lead I, showing spontaneous
atrial bigeminy with alternating left and
right bundle branch aberrancy. See text
for details.
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Figure 2. Patient I. Electrophysiologic
recording during spontaneous atrial bi-
geminy. Surface electrocardiographic leads
I, IIandVI with intracardiac electrograms
from thehigh right atrium (HRA) andHis
bundle (HBE) are shown. The first atrial
premature complex (Az interval) with an
H1Hzinterval of490 msconducts without
aberrancy. The second and third atrial
premature complexes with identical A1Az
intervals of410ms, HzH, intervalsof980
msand H1Hz intervals of 420 ms conduct
with alternating left andright bundle branch
aberrancy. A anda = right atrial deflec-
tion; h :: Hisbundle potential; T = time
lines; v = right ventricular deflection.
for the distal bundle branches preceding the second atrial
premature complex. To explain further, in Patient 3 (Fig.
4), the first atrial premature complex conducts with left
bundle branch aberrancy. Depolarization of the distal left
bundle occurs later than that of the right bundle because of
slower anterograde conduction in the left bundle (Fig. 4,
diagram). This is followed by a sinus complex that conducts
without aberrancy but establishes a longer cycle length for
the right bundle than the left bundle at the distal level,
resulting in more prolongation of the right bundle refractory
period than of the left bundle. The second atrial premature
complex, identical with the first, now finds the right bundle
refractory and conducts through the slow-conducting left
bundle, producing right bundle branch aberrancy.
Supportive data. Patient 4 (Fig. 5) provides evidence
for retrograde penetration of a bundle with anterograde block.
An atrial premature complex (A2) with left bundle branch
block is followed by a retrograde His bundle potential (He)
and a retrograde atrial activation (Ae) resulting from ret-
rograde conduction through the left bundle to the His bundle
and the atrium. Reentry within the His bundle is unlikely
since neither an echo beat nor a retrograde His potential
occurred whenatrialpremature complexes duringsinusrhythm
with similar A1A2 , H)H2 , A2H2 and H2H 1 intervals failed
to propagate beyond the His bundle. Therefore, anterograde
conduction through the right bundle and retrograde pene-
tration of the left bundle were necessary to elicit retrograde
His and atrial activation.
Alternative mechanisms. Alternative explanations for
alternating bundle branch aberrancy with atrial bigeminy
and fixed coupling intervals would include respiratory and
autonomic influenceson the refractory periods of the bundle
branches or variation in the intra-Hisian conduction time.
However, in our patients, alternating bundle branch aber-
rancy was present as long as critical coupling intervals were
maintained. The recordings were done within a short period
of time without any apparent alteration in the patient's auto-
Figure 3. Patient 2. Electrophysiologic recording during stimu-
lated atrial bigeminy demonstrating alternating right andleftbundle
branch aberrant conduction of theatrial premature complexes with
identical A)Az, HzH Io H)Hz and HzVz intervals foreither aberrant
QRS configuration. S witharrow = stimulus artifact. Format and
abbreviations as in Figure 2. See text for details.
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Figure 4. Patient 3. Electrophysiologic recording during stimu-
lated atrial bigeminy with alternating bundle branch aberrancy and
simultaneous schematic demonstration of its likely mechanism.
The top panel is arranged as in Figure 3. Atrial premature com-
plexes (A2) following sinus complexes (AI) at a fixed coupling
interval of 415 ms conduct with alternating left and right bundle
branch aberrancy. H2H I and H1H2 intervals are also identical for
either aberrant QRS configuration. T = time lines; V = ventric-
ular electrogram. Bottom panel is schematic demonstration of
differences in the activation sequence of the distal bundle branches
during aberrant conduction resulting in alternating bundle branch
aberrancy. See text for explanation. AVN = atrioventricular node;
LB = left bundle; MRA = mid right atrial electrogram; RB
right bundle ; other abbreviations as in Figure 2.
nomic state as manifested by the absence of changes in sinus
cycle length. We did not perform His bundle stimulation in
our patients; however, in Patients 2 (Fig. 3) and 5 (Table
1), the His-ventricular intervals as well as VZV1 and V 1V2
intervals were identical for either bundle branch aberrant
configuration, excluding the variation in the intra-Hisian
conduction time as a factor influencing alternating bundle
branch aberrancy in these patients.
Conclusions. During bigeminal rhythm, atrial prema-
ture complexes with identical coupling intervals can produce
Figure 5. Patient 4. Demonstration of retrograde left bundle branch
conduction after left bundle branch aberrancy. Stimulated atrial
bigeminy with alternating bundle branch aberrancy is shown. The
last atrial prematurecomplex (A2) conducting with an H2V2 interval
of 230 ms and left bundle branch aberrancy is followed by a
retrograde His potential (He) and a retrograde atrial potential (Ae)
demonstrating retrograde penetration of the left bundle. Note the
low-high atrial activation sequence for the retrograde His potential.
Abbreviations as in Figure 2.
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alternating bundle branch aberrancy in the absence of dif-
ferences in impulse intervals arriving at the His bundle. The
mechanism of this phenomenon appears to beunequal changes
in the refractory periods of the bundle branches resulting
from differences in the activation sequence of the distal
bundle branches during aberrant conduction. This is a man-
ifestation of the Ashman phenomenon within the distal His-
Purkinje system. These findings have clinical implications
for the differential diagnosis of multiform wide QRS com-
plexes during supraventricular arrhythmias and in decision-
making with regard to pacemaker implantation in these
patients .
We thank Laura Kearney for her technical assistance and Mary Petrosky
for preparing the manuscript.
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